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(54) Internet information displaying apparatus 

(57) An Internet information displaying apparatus, 
comprising: a video intermediate frequency detector 
(11) for extracting a first picture signal from a video sig- 
nal and outputting it; a gate array (36) for converting the 
digital data taken in by an Internet processing unit (22) 
into a second picture signal, and for compressing the 
second picture signal in the horizontal direction of the 
screen ofaCRT(17);aTV picture horizontal compres- 
sion unit (18) for compressing the first picture signal in 
the horizontal direction of the screen of the CRT (17); 
the gate array (36) for compressing the second picture 



signal in the horizontal direction of the screen of the 
CRT (1 7); a picture right and left composing unit (1 9) for 
composing the picture signals compressed by the unit 
(18) and the gate array (36), respectively, in a row; and 
switching units (14, 23) for switching the picture signal 
to be displayed on the screen of the CRT (17) into any 
of the first picture signal, the second picture signal, and 
the picture signal composed by the picture right and left 
composing unit (19). Television program and the Inter- 
net screen are displayed simultaneously. 
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Descripti n 

BACKGROUND OF THE INVENTION 

The present invention relates to an Internet infor- 
mation displaying apparatus taking in the information, 
converting into picture signals, and displaying on a CRT 
display or the like. 

Recently, owing to the wide popularity of personal 
computers, information is transmitted and received 
widely by using the Internet. 

The Internet is a network of multiple computers 
connected on a global scale, and various pieces of 
readable information are stored in individual computers. 
These pieces of information include E-mails, various 
programs, and home pages, which can be communi- 
cated in two ways. The home page corresponds to the 
title and table of contents of a piece of information, and 
by selecting a graphic pattern (icon) or a word on the 
home page, the necessary information can be reviewed. 

Therefore, recently, more an more users are using 
the Internet as the site of information presentation. It is 
the WWW (World Wide Web) that is noticed as the 
server for providing such information. 

The reason why the WWW server is drawing atten- 
tion is mainly due to the wide spread of the client soft- 
ware (browser) for retrieving information by using a 
graphical menu. By the development of such browser, it 
becomes easier to search information on the network, 
and the traffic volume to the WWW server increased 
rapidly, and the users have come to notice as the public- 
ity media, and many users have come to use. 

To read information of the WWW server, as men- 
tioned above, the browser is needed. For example, the 
browser is disclosed in pages 164 to 167 of "Internet 
Handbook for Corporate Users", an extra output of 
Nikkei Communications published by Nikkei BP 
(November 30, 1994). 

On the other hand, to review the information of 
WWW server by the Internet, conventionally, it was nec- 
essary to install the browser in the personal computer. 

FIG. 1 is a schematic diagram showing a conven- 
tional connection example of computer and Internet. In 
this connection example, a personal computer 7 is con- 
nected to a communication line 2 through a modem 8 or 
a terminal adapter, and through the communication line 
2, it is further connected to a modem 3 or a terminal 
adapter of a provider which is a connection service firm. 
The modem 3 is connected to a server 4 which is the 
computer of the provider. 

The server 4 is connected to the Internet 6 around 
the clock, and is connected to the Internet 6 through a 
router 5 for setting a trunk route. 

From the personal computer 7, a telephone call is 
made when necessary, and a connection is made to the 
Internet 6 through the server 4 of the provider (dial-up 
connection). 

Among those not owning personal computer, there 



are many people wanting to use the Internet, but not 
daring to buy a personal computer. Some are hesitant to 
operate the personal computer. Among those people, it 
seems many people want to use the Internet, if possi- 

5 He, without using the personal computer. 

In such background, lately, the Internet television 
allowing to use the Internet easily by the television 
receiver is proposed. That is, the Internet information is 
displayed by using the television receiver in the general 

io household as the display of the personal computer. 
Accordingly, without having to purchase a personal 
computer, only a device for receiving the Internet infor- 
mation is built in or attached to the television receiver, 
and such device is easy to handle as compared with the 

15 personal computer, and the television receiver functions 
its original purpose while not reviewing the Internet 
information, which is very convenient for the user. 

By the way, in the Internet communication, depend- 
ing on the busy fine state, time may be required to con- 

20 nect to the desired information source. Accordingly, the 
user of the Internet television as an Internet information 
displaying apparatus may have occasions desiring to 
watch a scene as a television broadcast program and 
the screen of the Internet communication at the same 

25 time. Therefore, there has been desired the realization 
of the Internet information displaying apparatus which 
can display simultaneously the television broadcast pro- 
gram and the screen of the Internet communication until 
connection is realized with the desired information 

30 source, or, without being limited to the duration of con- 
necting operation, can simultaneously display both the 
television program and the Internet communication 
screen at any time. 

However, recently, in the television receiver, the 

35 users have had the increased opportunities to watch not 
only the television programs on the television broad- 
casts but also the picture signals from VTR (Video Tape 
Recorder) or LD (Laser Disk) or the picture signals from 
the computer game players. 

40 Among these picture signals from many signal 
sources, there are not only the interlaced signals like 
ordinary television broadcasts but also non-inter lace 
signals. Especially, the blue back signals of VTR and LD 
and the picture signals of computer game players come 

45 under this category. 

In this case, in displaying the non-interlace picture 
signals on the television screen and the Internet picture 
signals on the Internet screen visually right and left on 
an Internet television, in the picture FIFO circuit on the 

so Internet circuit the Internet picture signals are to be out- 
putted with the timing of being prepared on the basis of 
the synchronizing signal by the picture signal of the tel- 
evision screen. 

On the other hand, in the Internet information dis- 

55 playing apparatus, using the judgment result made by 
judging Odd/Even simultaneously with using the hori- 
zontal synchronizing signal and the vertical synchroniz- 
ing signal of the picture signals of the television screen, 
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interruption of vertical synchronous period is performed 
to carry out control of the address of RAM for DMA, so 
as to have the Internet screen display made on each 
Odd/Even line. 

For this reason, in case where the television screen 
is a non-interlace picture signal, Odd/Even as described 
above cannot be judged. Accordingly, only the picture 
signal of any field of Odd/Even is to be outputted based 
on each field (e.g., with the ODD only, the Odd field only 
is outputted). 

As a result, as the Internet screen is scanned only 
on one field, the vertical resolution becomes 1/2 to 
cause collapse of display. Especially, since the Internet 
screen includes characters in addition to the images, 
there is an additional problem of difficulty to observe the 
display. 

Furthermore, in the Internet information displaying 
apparatus, there can be adopted a use method of turn- 
ing the Internet screen display off and instead enjoying 
the television program by displaying the television 
screen on, during the interval of down-loading the Inter- 
net text or image data. 

In this case, though the Internet screen is in display 
off state, the Internet circuit is in operating condition 
because of the down-loading operation. Since the Inter- 
net circuit is operating in spite of the non<lisplay of the 
Internet screen, there is a likelihood for the DMA func- 
tion for actuating the display operation to be kept in 
operating state. 

In case of the state being as above, the DMA func- 
tion is to occupy the bus, and the time allowed for the 
CPU to use the bus is shortened, so that there is a pos- 
sibility for delaying the data down-loading. Also, due to 
the actuation of the DMA function, the electric current 
for reading out data from the RAM is consumed. The 
current consumption for access to the RAM is non-neg- 
ligibly large. Moreover, there occurs interference with 
the television screen by the unnecessary radiation due 
to the reading out of RAM data and by the picture signal 
to be outputted from the Internet circuit. The effect is 
large especially when the television broadcast is in 
weak electric field. 

Furthermore, in the Internet information displaying 
apparatus, the television program and the Internet 
screen can be displayed simultaneously on the respec- 
tive half sides of a screen, as shown in FIG. 2. In this 
way, when the two picture signals with the aspect ratio 
of 4:3 are displayed by half screen each, in a wide 
screen having the aspect ratio of 16:9, as shown in FIG. 
3B, the ratio of the area (broken line portion) displayed 
on the screen of side widths D, E to the side widths d, e 
of the whole area (solid line portion) of the picture signal 
in the respective half screens becomes 85%. Against 
this, as shown in FIG. 3A, in case of the display of the 
picture signal for the screen having the aspect ratio of 
4:3 on the whole wide screen having the aspect ratio of 
16:9, the ratio of the side width C of the area (broken 
line portion) displayed on the screen to the side width c 
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of the whole area of the picture signal (solid line portion) 
is 90%. 

In case of displaying on the whole wide screen hav- 
ing the aspect ratio of 16:9, contrivance is made so that 
5 the area near the central part of the screen is displayed 
in nearly right circle, and right and left peripheral parts 
of the screen are stretched sideways, and also the area 
not displayed on the screen is lessened. In case of dis- 
playing half and half on a-wide screen having the aspect 
10 ratio of 1 6:9, the display images are slightly extended in 
the vertical direction so as to make the portions not dis- 
played on either side less, and to prevent the images to 
be displayed from becoming excessively small. 

As a result of the setting of the ratios and the exten- 
ds sions as mentioned above, in case of displaying two 
scenes on half screen each on a wide screen having the 
aspect ratio of 16:9, in displaying letters, the characters 
at the right and left end parts of the line are not dis- 
played, and in reading the hidden part, the steps of 
20 scrolling the screen to right and left are required. Alter- 
natively, the size of the letters to be displayed is reduced 
to make the whole lines displayed, in which case there 
are separately required small size fonts. 

Furthermore, it can occur for the users of the Inter- 
ns net television as an Internet information displaying 
apparatus to be much devoted on the Internet informa- 
tion searching and eventually miss the television pro- 
gram which had originally been intended to see. 
Accordingly, there has been desired an Internet televi- 
30 sion with which the television programs can be reserved 
by presetting, so that the television program can be dis- 
played on the screen at the reserved time even during 
the Internet information searching. 

35 BRIEF SUMMARY OF THE INVENTION 

The present invention has been developed in the 
light of the situation as above. Its primary object is to 
provide an Internet information displaying apparatus 
40 having a handy constitution in which, in an Internet 
information displaying apparatus possessing both the 
Internet receiving function and the function to display 
picture signals reproduced, for example, from the televi- 
sion broadcast, video cassette, digital video disk, etc., 
45 both the television program and the Internet screen can 
be simultaneously displayed. 

The second object of the invention is to provide an 
Internet information displaying apparatus with which the 
television program can be displayed at any time during 
so the operation of connection with Internet and under the 
condition of being connected with Internet, and also, 
during the operation of connection with Internet, the tel- 
evision program can be automatically displayed. 

Furthermore, the third object of the invention is to 
55 provide an Internet information displaying apparatus 
with which, when it is possible to display the screen by 
dividing into two parts of left and right, even if a non- 
interlace picture signal of television screen is inputted to 
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one of the two divisional screen, display can be made 
without lacking the image data in the vertical direction of 
the other Internet screen. 

Furthermore, the fourth object of the invention is to 
provide an Internet information displaying apparatus in 
which, in case of the television screen being watched 
while the Internet data is being received through the 
Internet circuit, interference of unnecessary radiation by 
Internet circuit is eliminated, the electric current con- 
sumption of the device is reduced, and high speed data 
down-load is realized. 

The fifth object of the invention is to provide an 
Internet information displaying apparatus with which, in 
displaying both the television program and the Internet 
screen half and half, the characters of the Internet 
screen can be displayed in easily discernible manner. 

Additionally, the sixth object is to provide an Inter- 
net information displaying apparatus with which the tel- 
evision program can be reserved, and even if the 
Internet information searching is in progress at the start- 
ing time of the reserved television program, the 
reserved television program can be displayed on the 
screen. 

The first aspect of the Internet information display- 
ing apparatus according to the present invention com- 
prises: picture signal outputting means for extracting a 
first picture signal from a video signal and outputting it; 
data converting means for converting-digital data taken 
in from the Internet through a communication line into a 
second picture signal; a displaying apparatus for dis- 
playing a picture signal on a screen; first horizontal 
direction compressing means for compressing the first 
picture signal in the horizontal direction of the screen of 
the displaying apparatus; second horizontal direction 
compressing means for compressing the second pic- 
ture signal in the horizontal direction of the screen of the 
displaying apparatus; picture composing means for 
composing the picture signals compressed by the first 
horizontal direction compressing means and the second 
horizontal direction compressing means, respectively, in 
a row; and switching means for switching the picture sig- 
nal to be displayed on the screen of the displaying appa- 
ratus into any of the first picture signal, the second 
picture signal, and the picture signal composed by the 
picture signal composing means. 

According to the first aspect of the Internet informa- 
tion displaying apparatus of the present invention as 
above, it is possible to realize an Internet information 
displaying apparatus having handy constitution capable 
of displaying simultaneously the television program and 
the Internet screen. 

The second aspect of the Internet information dis- 
playing apparatus according to the present invention is 
characterized in that, in the first aspect, the first horizon- 
tal direction compressing means and the second hori- 
zontal direction compressing means both have line 
memories which store the picture signals in the unit of 
the scanning line, and in the first horizontal direction 
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compressing means, the first picture signal is written in 
by the write clock of the multiple frequency of the hori- 
zontal synchronizing signal extracted from the video sig- 
nal, and the first picture signal is read out by the read 

5 clock of the double frequency of the write clock. 

According to the second aspect of the Internet infor- 
mation displaying apparatus of the present invention as 
above, it is possible for the picture signal read out from 
the first horizontal direction compressing means to be 

w compressed to 1/2 in the horizontal direction, to have 
the picture signal and the picture signal compressed to 
1/2 by the second horizontal direction compressing 
means composed in a row, and display the picture on a 
television screen. 

15 The third aspect of the Internet information display- 
ing apparatus according to the present invention is char- 
acterized in that, in the first aspect, the first horizontal 
direction compressing means and the second horizontal 
direction compressing means both have line memories 

20 which store the picture signals in the unit of the scan- 
ning line, and in the second horizontal direction com- 
pressing means, the second picture signal is written in 
by carrying out DMA (Direct Memory Access) with the 
timing based on the horizontal synchronizing signal and 

25 vertical synchronizing signal extracted from the video 
signal. 

According to the third aspect of the Internet infor- 
mation displaying apparatus of the present invention as 
above, the line memory on the Internet screen side-is 

30 read out in synchronization with the vertical synchroniz- 
ing signal and the fine-locked clock, because of which 
there is not required any complicated circuit for obtain- 
ing synchronization between the two picture signals. 
Accordingly, it is possible to realize the Internet informa- 

35 tion displaying apparatus having a simple constitution 
which is capable of displaying the television program 
and the Internet screen at the same time. 

The fourth aspect of the Internet information dis- 
playing apparatus according to the present invention is 

40 characterized in that, in the first aspect, the first horizon- 
tal direction compressing means and the second hori- 
zontal direction compressing means both have line 
memories which store the picture signals in the unit of 
the scanning line, in the first horizontal direction com- 

45 pressing means, the first picture signal is written in by 
the write clock of the multiple frequency of the horizontal 
synchronizing signal extracted from the video signal, 
and the first picture signal is read out by the read clock 
of the double frequency of the write clock, and in the 

so second horizontal direction compressing means, the 
second picture signal is written in by carrying out DMA 
(Direct Memory Access) with the timing based on the 
horizontal synchronizing signal and vertical synchroniz- 
ing signal extracted from the video signal. 

55 According to the fourth aspect of the Internet infor- 
mation displaying apparatus of the present invention as 
above, the picture signal read out from the first horizon- 
tal direction compressing means is compressed to 1/2 
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in the horizontal direction, and it is possible to compose 
in a row, the picture signal and the picture signal which 
has been compressed to 1/2 by the second horizontal 
direction compressing means and display them on a tel- 
evision screen. Furthermore, by reading out the line 
memory on the Internet screen side in synchronization 
with the horizontal synchronizing signal and the vertical 
synchronizing signal on the television screen side and 
the line-locked clock, there is required no complicated 
circuit for having the two video signals synchronized. 
Accordingly, it is possible to realize the Internet informa- 
tion displaying apparatus having a simple constitution 
which is capable of displaying the television program 
and the Internet screen at the same time. 

The fifth aspect of the Internet information display- 
ing apparatus according to the present invention com- 
prises: picture signal outputting means for extracting a 
first picture signal from a video signal and outputting it; 
Internet connecting means for taking in digital data from 
a computer connected with the Internet through a com- 
munication line; data converting means for converting 
digital data taken in by the internet connecting means to 
the second picture signal; a displaying apparatus for 
displaying a picture signal on a screen; Internet relating 
picture signal generating means for generating a picture 
signal relating to the second picture signal; and switch- 
ing means for switching the picture signal to be dis- 
played on the screen of the displaying apparatus into 
any of the first picture signal, the second picture signal, 
and the picture signal generated by the Internet relating 
picture signal generating means; wherein the switching 
means output the first picture signal compulsorily to the 
displaying apparatus to display on the screen during the 
waiting time until the communication line is connected 
to the computer and/or the period during which the com- 
munication line is connected with the computer. 

According to the fifth aspect of the Internet informa- 
tion displaying apparatus of the present invention as 
above, during the connection operation with the Internet 
and/or under the condition of being connected with 
Internet, the television program can be displayed at any 
time. 

The sixth aspect of the Internet information display- 
ing apparatus according to the present invention further 
comprises, in addition to the fifth aspect, operation start 
detecting means for detecting the start of operation for 
the communication line to be connected with the com- 
puter; and connection completion detecting means for 
detecting the completion of connection between the 
communication line with the computer; wherein the 
switching means, at the time when the operation start 
detecting means detects the start of operation, outputs 
the second picture signal to cause display on the screen 
of the displaying apparatus, and at the time when the 
connection completion detecting means detects the 
completion of connection, outputs the Internet relating 
picture signal to cause display on the screen of the dis- 
playing apparatus. 
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According to the sixth aspect of the Internet infor- 
mation displaying apparatus of the present invention as 
above, during the connection operation with the Inter- 
net, the television program can be automatically dis- 
5 played. 

The seventh aspect of the Internet information dis- 
playing apparatus according to the present invention 
comprises: picture signal outputting means for extract- 
ing a first picture signal from a video signal and output- 
10 ting it; a displaying apparatus for displaying a picture 
signal on a screen; first horizontal direction compress- 
ing means for compressing the first picture signal in the 
horizontal direction of the screen of the displaying appa- 
ratus; storing means for storing digital data as a second 
is picture signal taken in from the Internet corresponding 
to the picture signal of at least one frame; second hori- 
zontal direction compressing means for compressing 
the digital data as the second picture signal stored in the 
storing means in the horizontal direction of the screen of 
20 the displaying apparatus; picture composing means for 
composing the picture signal compressed by the first 
horizontal direction compressing means and the second 
horizontal direction compressing means, respectively, in 
a row; displaying means for displaying the picture signal 
25 from the picture composing means on the screen of the 
displaying apparatus; judging means for judging 
whether the first picture signal extracted from the video 
signal is non-interlace or interlace; and controlling 
means for controlling in a manner to output the digital 
30 data stored in the storing means to the second horizon- 
tal direction compressing means by adjusting with the 
field of the first picture signal when judged to be inter- 
lace by the judging means, and to output the digital data 
stored in the storing means to the second horizontal 
35 direction compressing means on each field when 
judged to be non-interlace by the judging means. 

The eighth aspect of the Internet information dis- 
playing apparatus according to the present invention is 
characterized in that, in the seventh aspect, the judging 
40 means judges by comparison as to whether the present 
field and the preceding field of the picture signals are 
the same fields of odd number or even number or the 
different fields. 

The ninth aspect of the Internet information display- 
45 ing apparatus according to the present invention is char- 
acterized in that, in the seventh aspect, when the 
judging means judges to be non-interlace, controls to 
output the digital data of the different field on the field of 
the second picture signal respectively to the second 
so horizontal direction compressing means from the digital 
data stored in the storing means. 

The tenth aspect of the Internet information display- 
ing apparatus according to the present invention is char- 
acterized in that, in the seventh aspect, the first 
55 horizontal direction compressing means and the second 
horizontal direction compressing means both have line 
memories which store the picture signals in the unit of 
the scanning line, in the first horizontal direction com- 



6 



9 



EP0 822 711 A2 



10 



pressing means, the first picture signal is written in by 
the write clock of the multiple frequency of the horizontal 
synchronizing signal extracted from the second picture 
signal, and the first picture signal is read out by the read 
clock of the double frequency of the write clock, in the 
second horizontal direction compressing means, the 
second picture signal is written in by carrying out DMA 
(Direct Memory Access) with the timing based on the 
horizontal synchronizing signal and vertical synchroniz- 
ing signal extracted from the second picture signal, and 
in the storing means, the second picture signal is read 
out by carrying out DMA (Direct Memory Access) with 
the timing based on the horizontal synchronizing signal 
and vertical synchronizing signal extracted from the 
second picture signal. 

According to the seventh through tenth aspects of 
the Internet information displaying apparatus of the 
present invention, even if a non-interlace picture signal 
is inputted to one side of the screen having two divi- 
sional parts on a television screen, it is possible to dis- 
play without causing omission of the picture data in the 
vertical direction on the other Internet screen. 

The eleventh aspect of the Internet information dis- 
playing apparatus according to the present invention 
comprises: picture signal outputting means for extract- 
ing a first picture signal from a video signal and output- 
ting it; storing means for storing digital data taken in 
from the Internet through a communication line; video 
FIFO means for storing the digital data stored in the 
storing means by one line as data of the second picture 
signal; writing means for writing in the video FIFO 
means the digital data stored in the storing means as 
the data for the picture signal; a displaying apparatus for 
displaying a picture signal on a screen; DMA (Direct 
Memory Access) means for controlling the writing 
means; distinguishing means for distinguishing the 
period for not displaying data of the second picture sig- 
nal on the screen of the displaying apparatus; DMA 
request signal outputting means for outputting to the 
DMA means a DMA request signal which requests DMA 
operation from the writing means; and controlling 
means for controlling the DMA request signal outputting 
means to stop the DMA means, depending on the dis- 
tinguish result of the distinguishing means. 

The twelfth aspect of the Internet information dis- 
playing apparatus according to the present invention is 
characterized in that, in the eleventh aspect, the data 
stored in the video FIFO means cause to make "0" 
when displaying state of the second picture signal to the 
screen of the displaying apparatus becomes OFF. 

The thirteenth aspect of the Internet information 
displaying apparatus according to the present invention 
is characterized in that, in the eleventh aspect, the data 
stored in the video FIFO means cause to make all the 
same for one line when displaying state of the second 
picture signal to the screen of the displaying apparatus 
becomes OFF 

According to the eleventh through thirteenth 



aspects of the Internet information displaying appara- 
tus, in case where a television screen is watched under 
the condition of receiving the Internet data in the Inter- 
net circuit, interference of unnecessary radiation by 

5 Internet circuit is eliminated, and current consumption is 
reduced and data downloading is made high speed. 

The fourteenth aspect of the Internet information 
displaying apparatus according to the present invention 
comprises: picture signal outputting means for extract- 

w ing a first picture signal from a video signal and output- 
ting it; data converting means for converting digital data 
taken in from the Internet through a communication line 
into a second picture signal; a displaying apparatus for 
displaying a picture signal on a screen; first horizontal 

75 direction compressing means for compressing the first 
picture signal in the horizontal direction of the screen of 
the displaying apparatus; second horizontal direction 
compressing means for compressing the second pic- 
ture signal in the horizontal direction of the screen; pic- 

20 ture composing means for composing the picture 
signals compressed by the first horizontal direction 
compressing means and the second horizontal direction 
compressing means, respectively, in a row; trimming 
means for trimming the number of characters to be dis- 

25 played per fine of a half screen on the second picture 
signal side smaller than the number of characters to be 
displayed per line of a full screen, in composing the first 
picture signal and the second picture signal in a row and 
displaying on the screen of the displaying apparatus by 

30 the picture composing means; and rearranging means 
for rearranging the characters to be displayed on the 
lines in which the number of characters has been 
trimmed by the trimming means, whereby displaying all 
the characters included in the second picture signal on 

35 the half screen. 

According to the fourteenth aspect of the Internet 
information displaying apparatus of the present inven- 
tion as above, in displaying the television program and 
the Internet screen half and half on a screen, the char- 

40 acters of the Internet screen can be displayed in easily 
discernible manner. 

The fifteenth aspect of the Internet information dis- 
playing apparatus according to the present invention is 
characterized in that, in the fourteenth aspect, the trim- 

45 ming means has an image memory which has a region 
to store the second picture signal to be displayed on the 
half screen at the time of composing the first picture sig- 
nal and the second picture signal in a row and display- 
ing them on the screen of the displaying apparatus, and 

so the picture signal to be displayed on the half-screen is 
read out from the region when composing the first and 
second picture signals in a row and displaying them on 
the screen. 

According to the fifteenth aspect of the Internet 
55 information displaying apparatus of the present inven- 
tion as above, in displaying the television program and 
the Internet screen half and half on a screen, the char- 
acters of the Internet screen can be displayed in easily 
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discernible manner. 

The sixteenth aspect of the Internet information dis- 
playing apparatus according to the present invention 
comprises: picture signal outputting means for extract- 
ing a first picture signal from a television signal and out- 5 
putting it; data converting means for converting digital 
data taken in from the Internet through a communication 
line into a second picture signal; a displaying apparatus 
for displaying a picture signal on a screen; Internet relat- 
ing picture signal generating means for generating a 10 
picture signal relating to the second picture signal; 
switching means for switching the picture signal for dis- 
playing on the screen of the displaying apparatus to 
either the picture signal relating to the Internet or the 
first picture signal; storing means for storing the time to is 
be switched by the switching means, and the television 
channel to be selected at the time; selecting means for 
selecting the television channel; and clocking means; 
wherein, in case where the picture signal relating to the 
Internet is displayed on the screen of the displaying 20 
apparatus, when the time indicated by the clocking 
means reaches the time, the switching means switches 
to the first picture signal, and the selecting means 
selects the television channel stored in the storing 
means. 25 

According to the sixteenth aspect of the Internet 
information displaying apparatus of the present inven- 
tion as above, the television program may be reserved, 
and as the television program is displayed on the screen 
at the starting time of the television program even during 30 
the searching of the Internet information. Therefore, the 
user does not miss the desired television program. 

The above and further objects and features of the 
invention will more fully be apparent from the following 
detailed description with accompanying drawings. 35 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

FIG. 1 is a schematic diagram showing a conven- 40 
tional connection example of computer and Inter- 
net; 

FIG. 2 is a schematic diagram showing two-screen 
displaying example of television program and inter- 
net screen by an Internet information displaying 45 
apparatus; 

FIG. 3A is a schematic diagram showing a state in 
which an image having an aspect ratio of 4:3 is dis- 
played on a whole wide screen having an aspect 
ratio of 16:9; 50 
FIG. 3B is a schematic diagram showing a state in 
which two images each having an aspect ratio of 
4:3 are displayed on a wide screen having an 
aspect ratio of 16:9 by two-screen displaying; 
FIG. 4 is a schematic diagram showing a connec- 55 
tion example of an Internet information displaying 
apparatus of the invention and Internet; 
FIG. 5 is a block diagram showing an essential con- 



stitution of an embodiment of an Internet informa- 
tion displaying apparatus of the invention; 
FIG. 6 is a block diagram showing a constitution of 
Internet processing unit of an Internet information 
displaying apparatus of the invention; 
FIG. 7 is a block diagram showing a constitution of 
channel selection CPU of an Internet information 
displaying apparatus of the invention; 
FIG. 8 is a block diagram showing an essential con- 
stitution of sound system of an embodiment of an 
Internet information displaying apparatus of the 
invention; 

FIG. 9 is a flowchart showing an operation example 
of an Internet information displaying apparatus of 
the invention; 

FIG. 10 is a schematic diagram showing transfer 
state of picture signal at the time of image display of 
an Internet information displaying apparatus of the 
invention; 

FIG. 1 1 is a schematic diagram showing a menu 
screen displayed by an Internet information display- 
ing apparatus of the invention; 
FIG. 12 is a schematic diagram showing a menu 
screen in a lower layer displayed by an Internet 
information displaying apparatus of the invention; 
FIG. 13 is a schematic diagram showing a display 
example of tool bar of an Internet information dis- 
playing apparatus of the invention; 
FIG. 14 is a schematic diagram showing a screen 
display example of an Internet information display- 
ing apparatus of the invention; 
FIG. 15 is a schematic diagram showing a screen 
display example of an Internet information display- 
ing apparatus of the invention; 
FIG. 16A is a schematic diagram showing a state of 
one-screen displaying of an Internet information 
displaying apparatus of the invention; 
FIG. 16B is a schematic diagram showing a state of 
two-screen displaying of an Internet information 
displaying apparatus of the invention; 
FIG. 17 is a schematic diagram showing a display 
example of tool bar of an Internet information dis- 
playing apparatus of the invention; 
FIG. 18 is a schematic diagram showing a display 
example of tool bar of an Internet information dis- 
playing apparatus of the invention; 
FIG. 19 is a schematic diagram showing a display 
example of tool bar of an Internet information dis- 
playing apparatus of the invention; 
FIG. 20 A is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 20B is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 21 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 
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FIG. 22 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 23 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 24 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 25 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 26 is a flowchart showing an operation exam- 
ple of an Internet information displaying apparatus 
of the invention; 

FIG. 27A is a schematic diagram showing a display 
example of an Internet information displaying appa- 
ratus of the invention; 

FIG. 27B is a schematic diagram showing a display 
example of an Internet information displaying appa- 
ratus of the invention; 

FIG. 27C is a schematic diagram showing a display 
example of an Internet information displaying appa- 
ratus of the invention; 

FIG. 28 is a block diagram showing a constitution of 
Internet processing unit of an Internet information 
displaying apparatus of an another embodiment of 
the invention; 

FIG. 29 is a schematic diagram showing a display 
example of tool bar of an Internet information dis- 
playing apparatus of the invention; 
FIG. 30 is an explanatory diagram of a character 
palette; and 

FIG. 31 is an explanatory diagram of a character 
palette. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring now to the drawings, preferred embodi- 
ments of the invention are described below. 

FIG. 4 is a schematic diagram showing a connec- 
tion example of an Internet television as an embodiment 
of an Internet information displaying apparatus of the 
invention and the Internet. In this connection example, 
an Internet television 1 remote controlled by a remote 
controller 20a is connected to a communication line 2. A 
modem is built in the Internet television 1. The commu- 
nication line 2 is connected to a modem 3 or terminal 
adapter of a provider as a connection service firm, and 
the modem 3 is connected to a server 4 which is the 
provider's computer. 

The server 4 is connected to the Internet 6 around 
the clock, and is connected to the Internet 6 through a 
router 6 for setting the trunk route. 

From the Internet television 1, when the remote 
controller 20a is operated, the telephone is called auto- 
matically to connect to the Internet 6 through the server 



14 

4 of the provider (dial-up connection). 

FIG. 5 is a block diagram showing an essential con- 
stitution of an embodiment of the Internet television as 
the Internet information displaying apparatus of the 

s invention (the sound system is shown in FIG. 8). In this 
Internet television 1, the television wave received by an 
antenna 10a is selected by a tuner 10, and the selected 
television wave is sent into a video intermediate fre- 
quency detector 11, in which the video signal is 

w detected. The detected video signal is sent into a video 
chroma processing unit 12, in which luminance signal Y 
and color difference signals B-Y, R-Y are extracted. 

The extracted luminance signal Y and color differ- 
ence signals B-Y, R-Y are sent into a video chroma 

15 processing unit 13, and converted into red, green and 
blue cdor signals R, G, B. These color signals R, G. B 
are applied to an RGB matrix 15 through a switching 
unit 14, and outputted to a CRT 1 7 in each color. 

The video signal detected by the video intermediate 

20 frequency detector 1 1 is also given to a synchronizing 
separation and deflection processing unit 1 6, and a ver- 
tical synchronizing signal and a horizontal synchroniz- 
ing signal are extracted. The extracted vertical 
synchronizing signal and horizontal synchronizing sig- 

25 nal are given to the CRT 17, and are used as the syn- 
chronizing signal for screen scanning. 

The color signals R. G, B converted by the video 
chroma processing unit 13 are also given to a TV pic- 
ture horizontal compression unit 18 through the switch- 
so ing unit 14. The TV picture horizontal compression unit 
18 has a line memory for storing the picture signal of 
every scanning line, and generates a write clock of 4fsc 
(fsc = frequency of subcarrier of color) at a multiple fre- 
quency of the horizontal synchronizing signal given 

35 from the synchronizing separation and deflection 
processing unit 16, and a picture signal is written in. 
When reading out the picture signal, a read clock at 
double frequency 8fsc of the write clock is generated, 
and is given to a picture right and left composing unit 1 9. 

40 On the other hand, an Internet processing unit 22 
connected to a communication line 24 extracts red, 
green and blue color signals R, G, B of the picture signal 
from the data given through the communication line 24, 
and these color signals R, G, B are given to an RGB 

45 matrix 15 through a switching unit 23, and outputted to 
the CRT 17 in each color. The Internet processing unit 
22, when displaying the Internet screen only, generates 
a vertical synchronizing signal and a horizontal syn- 
chronizing signal independently, and these vertical syn- 

50 chronizing signal and horizontal synchronizing signal 
are given to the CRT 17 and used as the synchronizing 
signal for screen scanning. 

When instructed from the remote controller 20a, the 
Internet processing unit 22 writes in the picture signal 

55 by making a direct memory access (DMA) at the timing 
generated on the basis of the horizontal synchronizing 
signal and vertical synchronizing signal given from the 
TV picture horizontal compression unit 18, reads it out 
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by the read clock at frequency of 8fsc locked in line to 
the horizontal synchronizing signal, and gives it to the 
picture right and left composing unit 19 through the 
switching unit 23. 

The color signals R, G, B outputted from the Inter- 
net processing unit 22 are also given to the picture right 
and left composing unit 19 through the switching unit 
23. 

The picture right and left composing unit 19 com- 
poses the picture signals given from the TV picture hor- 
izontal compression unit 18 and Internet processing unit 
22 in the horizontal direction, and the composed video 
signal is given to the RGB matrix 15, and outputted to 
the CRT 17 in each color. 

The channel selection CPU 20 outputs a channel 
selection instruction signal to the tuner 10 according to 
the instruction by the light signal, radio wave signal or 
the like from the remote controller 20a, and exchanges 
signals with the Internet processing unit 22, thereby 
operating and controlling the Internet television 1. If 
necessary, moreover, an instruction signal is also given 
to an on-screen display (OSD) controlling unit 21 , and 
the picture signal from the OSD controlling unit 21 is 
given to the RGB matrix 1 5. 

The channel selection CPU 20 also outputs a 
changeover signal of the mode for displaying the Inter- 
net screen in the entire display screen area, and the 
mode for displaying the television program and Internet 
screen simultaneously to the switching unites 14 and 
23. 

FIG. 6 is a block diagram showing a constitution of 
the Internet processing unit 22. In this Internet process- 
ing unit 22, a modem 41 connected to the communica- 
tion line 24 is connected to a CPU 38, and the CPU 38 
is connected to a RAM 37, a ROM 39, a clock generator 
26, an I/O port (3) 34a, and a gate array 36 through a 
bus 40. The CPU 38 incorporates a DMA controller 38a. 

The RAM 37 stores picture signal of data obtained 
through the modem 41 and others, and the ROM 39 
stores the processing program of the Internet process- 
ing unit 22, picture signal of the original screen (menu 
screen, etc.) of the Internet television 1 , and others. 

A synchronizing signal generator 25 generates the 
original vertical synchronizing signal and horizontal syn- 
chronizing signal of the Internet processing unit 22 on 
the basis of the clock outputted from a clock generator 
26, and gives them to the gate array 36. The clock gen- 
erator 26 generates a clock of 8fsc, and gives it to the 
gate array 36. 

The I/O port (3) 34a outputs a signal for switching a 
mode for displaying the Internet screen on whole screen 
and a mode for displaying television program and Inter- 
net screen simultaneously. 

The gate array 36 includes a video FIFO 29 which 
is a line memory, a write controller 27, and read control- 
ler 28. The write controller 27 receives the vertical syn- 
chronizing signal and horizontal synchronizing signal 
from the TV picture horizontal compression unit 18 or 



synchronizing signal generator 25, and also receives a 
write clock from the TV picture horizontal compression 
unit 1 8 or clock generator 26, and controls the writing of 
the video FIFO 29. The read controller 28 receives the 

5 vertical synchronizing signal and horizontal synchroniz- 
ing signal from the TV picture horizontal compression 
unit 18 or synchronizing signal generator 25, and also 
receives the read clock from the TV picture horizontal 
compression unit 18 or clock generator 26, and controls 

10 the reading of the video FIFO 29. 

The gate array 36 further includes an I/O port (1) 31 
for exchanging signals with the channel selection CPU 
20, an interrupt controller 30 for outputting a signal from 
this I/O port (1) 31 and vertical synchronizing signal as 

is an interrupt signal of the CPU 38, and an I/O port (2) 32 
for exchanging signals with an EEPROM 33 for storing 
telephone number, ID, password, communication log, 
etc. 

The read controller 28 judges whether the field to 
20 be displayed next is Odd or Even according to the rela- 
tion of given vertical synchronizing signal and horizontal 
synchronizing signal. The judged result is given to the 
CPU 38 by the interrupt controller 30 at the interruption 
timing of the vertical synchronizing signal. 
25 In the case of one-screen display, the synchronizing 
signal generator 25 outputs whether the next display 
field is odd or even. In the case of two-screen display, 
the read controller 28 judges whether the next display 
field is odd or even from the relation of the given vertical 
30 synchronizing signal and horizontal synchronizing sig- 
nal, and gives the result of judgement to the CPU 38 
through the interrupt controller 30 at the interrupt timing 
of the vertical synchronizing signal. 

The color signals R, G, B being read out from the 
35 video FIFO 29 are individually tinted finely in a color pal- 
ette 35, and outputted to the switching unit 23. 

FIG. 7 is a block diagram showing the constitution 
of the channel selection CPU 20. In this channel selec- 
tion CPU 20, a communication controller 56, an I/O port 
40 55, a RAM 54, and a ROM 53 are connected through a 
bus 51 to a CPU 50 to which a timer 52 as clocking 
means is connected. 

The communication controller 56 communicates 
with the remote controller 20a. The I/O port 55 is con- 
45 nected individually to the tuner 10, OSD controlling unit 
21, Internet processing unit 22, power supply circuit not 
shown, and the like. 

The RAM 54 as storing means stores the start time 
and channel of television program which are reserved 
so by the user by operating an operation button provided 
on the remote controller 20a. 

FIG. 8 is a block diagram showing an essential con- 
stitution of sound system of an embodiment of Internet 
television as the Internet information displaying appara- 
55 tus of the invention. 

Reference numeral 107 is a sound intermediate fre- 
quency (SIF) circuit, which detects an SIF signal from 
the output of the video intermediate frequency detector 
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11. Reference numeral 108 is a sound detector, which 
detects a sound signal from the SIF signal, and supplies 
to a sound amplifier 109. Reference numeral 110 is a 
sound switching unit for changing over a sound signal 
outputted from the sound amplifier 109 according to an 5 
instruction from the channel selection CPU 20 and a 
sound signal outputted from a sound output amplifier 
120. Reference numeral 111 is a mixing circuit, which 
mixes the output of the sound switching unit 1 1 0 and the 
output of a carrier amplifier 117, and outputs the result 10 
to a speaker 1 1 2. The carrier amplifier 117 amplifies the 
carrier sound from the modem 41. The sound output 
amplifier 120 outputs the sound signal from the Internet 
processing unit 22. 

Explained below is the operation of the Internet tel- is 
evision as the Internet information displaying apparatus 
of the invention having the above constitution. 

In the Internet television 1 , when a mode for operat- 
ing as an ordinary television is selected by the channel 
selection CPU 20 with operating the operating button of 20 
the remote controller 20a, the television wave received 
by the antenna is selected by the tuner 10 by the 
instruction from the channel selection CPU 20. The 
selected television wave is sent to the video intermedi- 
ate frequency detector 11, and a video signal is 25 
detected, and from the detected video signal, luminance 
signal Y and color difference signals B-Y, R-Y are 
extracted by the video chroma processing unit 12. 

The extracted luminance signal Y and color differ- 
ence signals B-Y, R-Y are sent to a video chroma 30 
processing unit 13, and converted into red, green and 
blue color signals R, G, B. These color signals R, G, B 
are applied to an RGB matrix 15 through the switching 
unit 14, and outputted to the CRT 17 in each color. 

From the video signal detected by the video inter- 35 
mediate frequency detector 1 1 , a vertical synchronizing 
signal and a horizontal synchronizing signal are 
extracted by the synchronizing separation and deflec- 
tion processing unit 16. The extracted vertical synchro- 
nizing signal and horizontal synchronizing signal are 40 
given to the CRT 1 7 # and are used as the synchronizing 
signal for scanning. 

In the Internet television 1 , when a mode for operat- 
ing as Internet television is predetermined by the chan- 
nel selection CPU 20 with operating the operating 45 
button of the remote controller 20a, the CPU 38 is inter- 
rupted by the interrupt controller 30. When interrupted, 
the CPU 38 reads out the picture signal for the portion 
of one screen of the menu screen from the ROM 39, 
and sets into the RAM 37. The clock generator 26 out- so 
puts a dock, and sends it into the write controller 27 and 
read controller 28. 

At this time, the CPU 38, as shown in a flowchart of 
FIG. 9, sets picture signal (S312) corresponding to one 
screen of initial screen into an area in the RAM 37 for 55 
storing picture signal of a screen whose number of char- 
acters to be displayed per one line is the number of 
characters (for example, 80 characters) at the mode for 



operating as an Internet television. 

Next, the CPU 38 sets picture signal (S3 14) corre- 
sponding to one screen of initial screen into an area in 
the RAM 37 for storing picture signal of a screen whose 
number of characters to be displayed per one line is the 
number of characters (for example, 72 characters) at 
the mode for displaying ordinary television program and 
Internet screen simultaneously. At this time, characters 
included in the initial screen is rearranged into a prede- 
termined number per one line. 

The CPU 38 generates clock from the clock gener- 
ator 26, and makes it input to the write controller 27 and 
the read controller 28 together with the vertical synchro- 
nizing signal and horizontal synchronizing signal output- 
ted from the synchronizing signal generator 25. 

The CPU 38 outputs switching signal from the I/O 
port (3) 34a to stop the output from the switching unit 
14. As a result, input to the RGB matrix 15 is switched 
over only from the switching unit 23 and OSD controlling 
unit 21 . 

The interrupt controller 30 starts up the DMA con- 
troller 38a incorporated in the CPU 38 every time a hor- 
izontal synchronizing signal is given from the read 
controller 28, causes the DMA to read out color signals 
R, G, B of video signal for the portion of one scanning 
line from the RAM 37, and gives them to the video FIFO 
29. In the video FIFO 29, these color signals R, G, B are 
written in by the write controller 27 by the write clock of 
8fsc, and read out by the read clock of 4fsc by the read 
controller 28, and the color signals R, G, B being read 
out are given to the RGB matrix 15 through the switch- 
ing unit 23, and are outputted to the CRT 1 7 in every 
color. 

In the case of one-screen display, the synchronizing 
signal generator 25 gives the vertical synchronizing sig- 
nal and horizontal synchronizing signal to the CRT 17, 
and they are used as the synchronizing signal when 
scanning the color signals R, G, B on the screen. 

At this time, the DMA controller 38a, at an area in 
the RAM 37 for storing picture signal of the screen 
whose number of characters to be displayed per one 
line is the number of characters (for example. 80 char- 
acters) at the mode for operating as an Internet televi- 
sion, as shown in FIG. 10, reads out color signals R, G, 
B of picture signal from the RAM 37, from one line 
before start of display on the display screen of the CRT 
17 (upper right corner in FIG. 10) by DMA, and termi- 
nates writing into the video FIFO 29 during the period of 
invalid display region B (horizontal fly-back period) not 
displayed in the display screen of the CRT 1 7, and dur- 
ing the period of valid display region A displayed in th 
display screen of the CRT 17, the read controller 28 
reads out from the video FIFO 29. 

The read controller 28 gives judging result indicat- 
ing whether the field to be displayed next is Odd or Even 
to the DMA controller 38a in the CPU 38 through the 
interrupt controller 30. According to this result, the DMA 
controller 38a sets the address of the RAM 37 of the pic- 
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ture signal to be read out. 

As a result, of above operation, on the screen of the 
CRT 17, the initial screen is displayed as shown in FIG. 
11. In this case, number of characters (for example, 80 
characters) at the mode for operating as an Internet tel- j 
evision. 

As shown in FIG. 3A, in case of the display of the 
picture signal for the screen having the aspect ratio of 
4:3 on the whole wide screen having the aspect ratio of 
16:9, the ratio of the side width C of the area (broken 
line portion) displayed on the screen to the side width c 
of the whole area of the picture signal (solid line portion) 
is 90%. In case of displaying on the whole wide screen 
having the aspect ratio of 16:9, contrivance is made so 
that the area near the central portion of the screen is 
displayed in nearly right circle, and right and left periph- 
eral portions of the screen are stretched sideways, and 
also the area not displayed on the screen is lessened. 

Among the pictures (icons) of "shop information", 
"travel and sightseeing", "news", education", "amuse- 
ment", "local and enterprise information", "original", 
"search", and "E-mail" of the menu screen as shown in 
above-mentioned FIG, 1 1 , when the user selects and 
determines the icon of, for example, "travel and sight- 
seeing" by operating the remote controller 20a. the 
Internet processing unit 22 displays the selection 
screen of "travel and sightseeing" as shown in FIG. 12 
same as mentioned above. Similarly, thereafter, every 
time selection is decided on the selection screen, the 
lower selection screen is similarly displayed consecu- 
tively like a tree. 

The remote controller 20a is, as shown by a figure 
indicated by numeral 42 displayed at bottom of the initial 
screen (FIG. 11), provided with a selection button 43 
displayed at the right end, a decision button 44 at the left 
end, and various operation button 45 in the middle. The 
selection button 43 can move the "index" pointer or cur- 
sor position freely in eight directions, and the picture 
(including the button shape) or item displayed in charac- 
ter string overlapping with the pointer or cursor when 
the decision button 44 is operated is selected and deter- 
mined. 

When the selection is determined and search is 
advanced on the selection screens, the icons relating to 
the searched items are read out from the ROM 39 and 
EEPROM 33 and displayed in the display screen. When 
the user operates the remote controller 20a and selects 
and determines from the icons, the CPU 38 reads out 
the telephone number of the server 4 of the provider 
from the EEPROM 33, and dials the telephone, and the 
provider's server 4 and Internet processing unit 22 are 
connected. When connected to the provider's server 4, 
the URL corresponding to the selected and decided 
icon is called and connected. 

When the data of the home page of the connected 
URL is sent forth through the communication line 24 
and modem 41 , the CPU 38 converts the data into the 
picture signal, and sets in the RAM 37. The picture sig- 
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nal set in the RAM 37 is displayed in the display screen 

same as in the case of the menu screen. 

When calling the URL not registered, the "URL 

input" of the menu screen of the browser mentioned 
5 below is selected and decided, and the URL is inputted. 
While calling the telephone and URL, the display 

"Now in the process of connection" as shown in FIG. 1 3 

or "Connection is complete" as shown in FIG. 14 

appears at the bottom of the basic pattern in which the 
10 browser menu screen as shown in FIG. 15 is displayed 

at the top. 

Herein, when the menu screen (FIG. 11) is dis- 
played, for example, if the mode for showing the ordi- 
nary television program and Internet screen at the same 
15 time is designated by the channel selection CPU 20, the 
CPU 38 is interrupted by the interrupt controller 30. 

The CPU 38, when being interrupted, outputs a 
changeover signal from the I/O port (3) 34a at this time, 
and changes over the output from the switching unit 14 
20 and the output from the switching unit 23 to the TV pic- 
ture horizontal compression unit 18. 

In the Internet television 1 , the color signals R, G, B 
converted into red, green and blue color signals R, G, B 
by the video chroma processing unit 13 are given to the 
25 TV picture horizontal compression unit 18 through the 
switching unit 14. 

The TV picture horizontal compression unit 18 gen- 
erates a write clock of 4fsc at multiple frequency of the 
horizontal synchronizing signal given from the synchro- 
30 nizing separation and deflection processing unit 1 6, and 
writes in the color signals R, G, B of the picture signal by 
using it. When reading out the color signals R, G, B of 
the picture signal, a read clock of double frequency 8fsc 
of the write clock is generated, and the color signals R, 
35 G, B are read out from the start end of the scanning line 
by using it, and given to the picture right and left com- 
posing unit 19. 

On the other hand, the Internet processing unit 22 
reads out the picture signal for the portion of one screen 
40 of the menu screen from the ROM 39, when the CPU 38 
is interrupted as the mode for displaying the ordinary 
television program and Internet screen at the same time 
is designated, sets in the RAM 37, and stops the syn- 
chronizing signal generator 25 and clock generator 26. 
45 The Internet processing unit 22 is then given with 
the vertical synchronizing signal, horizontal synchroniz- 
ing signal, and clock of 8fsc from the TV picture horizon- 
tal compression unit 18. 

At this time, the CPU 38, as shown in the above- 
so mentioned flowchart of FIG. 9, sets picture signal 
(S312) corresponding to one screen of initial screen into 
an area in the RAM 37 for storing picture signal of a 
screen whose number of characters to be displayed per 
one line is the number of characters (for example, 80 
55 characters) at the mode for operating as an Internet tel- 
evision. 

Next, the CPU 38 sets picture signal (S3 14) corre- 
sponding to one screen of initial screen into an area in 
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the RAM 37 for storing picture signal of a screen whose 
number of characters to be displayed per one line is the 
number of characters (for example, 72 characters) at 
the mode for displaying ordinaly television program and 
Internet screen simultaneously. At this time, characters 5 
included in the initial screen is rearrangement into a pre- 
determined number per one line. 

The interrupt controller 30, every time a horizontal 
synchronizing signal is given from the read controller 
28, operates the DMA controller 38a in the CPU 38. The 
DMA controller 38a reads out each color signal R, G, B 
of the picture signal corresponding to one scan line from 
the area in the RAM 37 for storing picture signal of the 
screen whose number of characters to be displayed per 
one line is the number of characters (for example, 72 
characters) at the mode for displaying ordinaly normal 
television program and Internet screen simultaneously, 
and gives them to the video FIFO 29. 

In the video FIFO 29, the color signals R, G, B are 
written in at the timing generated by the write controller 
27, and the read controller 28 reads out the picture sig- 
nal from the timing of the middle point of the scanning 
line by the read clock of 8fsc, and the color signals R, G, 
B being read out are given to the picture right and left 
composing unit 1 9 through the switching unit 23. 

The picture right and left composing unit 19 com- 
poses the picture signals given from the TV picture hor- 
izontal compression unit 18 and Internet processing unit 
22 in the horizontal direction, and the composed picture 
signal is given to the RGB matrix 15, and outputted to 
the CRT 1 7 in every color. As a result, as shown in FIG. 
2, the ordinary television program is shown in the left 
half of the display screen, and the Internet screen in the 
right half. This is not limited to the menu screen of the 
Internet, but is applicable in any screen of the Internet 

In this case, number of characters to be displayed 
per one line is the number of characters (for example, 
72 characters) at the mode for displaying ordinaly televi- 
sion program and Internet screen simultaneously. 

Concretely, when the Internet displayed on one 
screen as shown in FIG. 16A is displayed on two-screen 
together with television screen as shown in FIG. 16B, 
characters are displayed by automatically trimmed 
number of characters of one line and rearranged. 

As shown in FIG. 3B, in case where the picture sig- 
nal for the screen having the aspect ratio 4:3 is dis- 
played on the respective half screen having the aspect 
ratio 16:9, the ratio of the area (broken line portion) dis- 
played on the screen of side widths D, E with respect to 
the side widths d, e of the whole area (solid line portion) 
of the picture signal in the respective half screens 
becomes 85%. In case of displaying half and half on a 
wide screen having the aspect ratio of 16:9, the display 
images are slightly extended in the vertical direction so 
as to make the portions not displayed on either side 
less, and to prevent the images to be displayed from 
becoming excessively small. 

When the vertical synchronizing signal and hori- 
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zontal synchronizing signal are not given from the read 
controller 28, the interrupt controller 30 judges that the 
television broadcast is terminated, and notices it to the 
CPU 38 by interruption. By this notice, the CPU 38 actu- 
ates the clock generator 26 and synchronizing signal 
generator 25, and gives the vertical synchronizing sig- 
nal, horizontal synchronizing signal, and clock of 8fsc to 
the write controller 27 and read controller 28, so that 
Internet screen is continuously displayed at right half 
side of the display screen. 

The other operations of the Internet television 1 are 
same as in the mode for operating as an ordinary televi- 
sions mentioned above and the mode for displaying the 
Internet screen in the full display screen, and the expla- 
nations are omitted. 

While the Internet screen is displayed, the browser 
menu screen as shown in FIG. 13 is displayed at the 
upper end of the display screen as required. This menu 
screen display buttons showing the icons representing, 
sequentially from the left end, "Return", "Advance", 
"Read again", "Read image again", "URL input", "URL 
register, "Stop", "End", "Move down", "Move up", "Move 
left", and "Move right". 

By operating the selection button 43 of the remote 
controller 20a and moving the pointer 46 to any of the 
buttons, as shown in FIG. 17, the button is extended 
widely in the lower direction, showing that the button is 
being selected. However, the buttons for "Move down", 
"Move up", "Move left", and "Move right" are not 
extended widely in the lower direction. 

Once the button is selected and determined, to 
jump to other screen, the pointer 46 shown in FIG. 13 is 
changed to the "index" pointer 48 as shown in FIG. 17. 

In the state of the button extended widely in the 
lower direction and selected, when the decision button 
44 is operated (clicked), the button is once depressed 
as shown in FIG. 18, and the button becomes a darker 
color than usually, and the shadow and highlight are 
reversed. As a result, the selection and determination of 
the button are displayed. 

When the button is not related to any action, by 
moving the pointer 46 to the button, as shown in FIG. 
19, the pointer 46 is not changed, and the dark and 
bright parts of the icon of the button are once reversed 
to urge caution. 

FIG. 20A and FIG. 20B are the flow charts showing 
the operates of the display screen of the CPU 38 from 
the time when the Internet button is operated. Hereinaf- 
ter, the operation of the CPU 38 on the display screen is 
explained based on the flow charts. 

When the Internet button of the remote controller 
20a is operated (S10), the CPU 38 operates the switch- 
ing unit 14 to start displaying on the screen from the 
Internet processing unit 22 (S12). 

When the URL is decided on selection or inputted 
and the connecting operation of the communication line 
(telephone line) 24 is started (S14), rf the screen switch- 
ing modes during the connection operation is set to an 
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automatic mode in the channel selection CPU 20 (S1 6), 
the CPU 38 operates the switching unit 14 to start dis- 
playing the television program on the screen (S18). 

When the connection of the communication line 24 
is completed (S20) and the data of the called URL home 
page are sent through the communication line 24 and 
the modem 41, the CPU 38 converts the data into an 
picture signal and sets it to the RAM 37. The picture sig- 
nal set to the RAM 37 is displayed on the display screen 
in the same manner as in the initial screen (S22). 

When the screen switching mode during the con- 
nection operation is set to a manual mode in the chan- 
nel selection CPU 20 (S16), the CPU 38 displays 
"Reading out data" at the central part of the basic dia- 
gram in which a menu screen of the browser as shown 
in FIG. 13 is displayed at the upper end (S30). Under 
this state, when the remote controller 20a is operated 
and the screen switching is instructed (S32), the CPU 
38 operates the switching unit 14 to start displaying the 
television program on the screen (S34). 

Under this condition, when the screen switching is 
instructed again (S36). the CPU 38 operates the switch- 
ing unit 14 to start displaying the image from the Inter- 
net processing unit 22 (S38). At this time, if the 
connecting operation is still under way, "Reading out 
data" is displayed, and if the connection is completed, 
the home page of the called out URL is displayed. 

When, under the state of screen display from the 
Internet processing unit 22 (S22, S38), the remote con- 
troller 20a is operated and the screen switching is 
instructed (S24), the CPU 38 operates the switching 
unit 14 to start displaying the television program on the 
screen (S26). Under this condition, when the screen 
switching is instructed again (S28), the CPU 38 oper- 
ates the switching unit 14 to start displaying the image 
from the Internet processing unit 22 (S22). 

When, under the state of screen display from the 
Internet processing unit 22 (S22, S38), an Internet off 
button of the remote controller 20a is operated (S40), 
the CPU 38 cuts off the communication line 24 (S42), 
and operates the switching unit 1 4 to start displaying the 
television program on the screen (S44). 

Next, the operation of the channel selection CPU 
20 in the case of the reservation of the television pro- 
gram is explained in reference to the flow charts given in 
FIG. 21 , FIG. 22 and FIG. 23. 

First, explanation is given on the case of the power 
OFF with reference to the flow chart of FIG. 21. When 
the user reserves for a television program by operating 
the control button provided on the remote controller 
20a, in case the Internet television 1 is power OFF, the 
CPU 50 checks the reserved time (set time) stored in 
the RAM 54 and the time on the timer 52, and when the 
time-of the timer 52 is set at the reserved time (S1 10), 
the power of the Internet television 1 is turned ON 
(S1 18). Next, the reserved television channel stored in 
the RAM 54 is selected by the tuner 10, and the 
reserved television program is displayed on the screen. 
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When the time of the timer 52 is not set at the 
reserved time (S1 10), check is made as to whether the 
operating button (key) of the remote controller 20a has 
been operated or not, and when the operating button of 

5 the "power source" is operated (S1 12), the power of the 
Internet television 1 is turned ON (S1 14), and the televi- 
sion channel at the time of the previous power OFF of 
the Internet television 1 is caused to select by the tuner 
10 (S1 16) and have the television program displayed on 

to the screen. 

When the operating button (key) of the remote con- 
troller 20a is not operated (S112), the CPU 50 checks 
again the reserved time (set time) stored in the RAM 54 
and the time of the timer 52 (S1 10). 

15 Next, explanation is given on the case of the televi- 
sion mode under which the Internet television 1 displays 
television program on the screen, in reference to FIG. 
22. 

The CPU 50 checks the reserved time (set time) 

20 stored in the RAM 54 and the time on the timer 52, and 
when the time of the timer 52 is set at the reserved time 
(S1 22), it causes to select the reserved television chan- 
nel stored in the RAM 54 by the tuner 10, and to display 
the reserved television program on the screen (S132). 

25 When the time of the timer 52 is not set at the 
reserved time (S122), the CPU 50 checks as to whether 
the operating button (key) of the remote controller 20a 
has been operated or not, and when the operating but- 
ton is not operated (S124), the CPU 50 again checks 

30 the reserved time (set time) stored in the RAM 54 and 
the time on the timer 52 (S122). 

When a button operation is made (S124), and when 
the button is an Internet button (key) (S126), the CPU 
50 carries out processing to commence the Internet 

35 mode for displaying the screen related to the Internet 
(S126), and connects the telephone line (S138) to pro- 
vide an Internet mode. 

When a button operation is made (S124), and when 
the button is the "power" button (SI 28), the CPU 50 sets 

40 the power of the Internet television 1 OFF (Si 34). 

When a button operation is made (S124), and when 
the button is not the Internet button or the "power" but- 
ton, the CPU 50 carries out the processing of the televi- 
sion mode corresponding to the operated (S124) button 

45 (S130), and again checks the reserved time (set time) 
stored in the RAM 54 and the time on the timer 52 
(S122). 

Next, with respect to the case of the Internet mode 
under which the Internet television 1 displays the screen 
so related to Internet, explanation is given with reference to 
the flow chart of FIG. 23. 

The CPU 50 checks the reserved time (set time) 
stored in the RAM 54 and the time on the timer 52, and 
when the time of the timer 52 is set at the reserved time 
55 (S140), it switches the mode to the television mode for 
displaying a television program on the screen (S152). 
Next, the CPU 50 causes the tuner 10 to select the 
reserved television channel stored on the RAM 54 
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(S154), to display the reserved television program on 
the screen, and to have the OSD controlling unit 21 dis- 
play the warning indicating the Internet connection 
being made (S156). 

When the time of the timer 52 is not set at the 5 
reserved time (Sl40) t the CPU 50 checks as to whether 
the operating button (key) of the remote controller 20a 
has been operated or not t and when the operating but- 
ton is not operated (S142), the CPU 50 again checks 
the reserved time (set time) stored in the RAM 54 and 10 
the time on the timer 52 (SI 40). 

When a button operation is made (S142), and when 
the button is a "power" button (S144), the CPU 50 sets 
the power of the Internet television 1 OFF (S158). 

When a button operation is made (Si 42), and when is 
the button is an Internet button (S146), the CPU 50 car- 
ries out processing to terminate the Internet mode 
(S160), to cut off the telephone line (162), and to pro- 
vide a television mode. 

When a button operation is made (S1 42), and when 20 
the button is a button associated with the Internet mode 
(S148), the CPU carries out processing of the Internet 
mode corresponding to the operated (S142) button 
(S150), and again checks the reserved time (set time) 
stored in the RAM 54 and the time on the timer 52 25 
(S140). 

When a button operation is made (S142), and when 
the button is not a button associated with the Internet 
mode (S148), the CPU again checks the reserved time 
(set time) stored in the RAM 54 and the time on the 30 
timer 52 (S140). 

Next, explanation is given on an another embodi- 
ment of the present invention. In the constitution of the 
first embodiment given above, in case of carrying out 
the two screen display (display in two divisional parts), 35 
when the television screen shows non-interlace picture 
signals, no Odd/Even judgment can be made, and 
accordingly, only the picture signal in the field of either 
Odd or Even is to be outputted on each field. As a result, 
the Internet screen is scanned on only a half field, and 40 
the vertical resolution becomes 1/2 to show collapsed 
display. Especially, in the Internet screen which covers 
characters in addition to the images, there is an addi- 
tional problem of difficulty to observe the display. 

In view of the above, in the second embodiment, 45 
controls are made by CPU 38 as shown in the flow 
charts in FIG. 24, FIG. 25 and FIG. 26 and the screen 
display example in FIG. 27. 

First, in case the Internet television displays a tele- 
vision screen and an Internet screen on the two divi- so 
sional screens, the Internet processing unit 22 operates 
based on the synchronizing signal of the picture signal 
on the television screen. That is to say, this synchroniz- 
ing signal is inputted to the gate array 36, and to the 
write controller 27 and the read controller 28. And. by ss 
carrying out control of the reading and writing of the pic- 
ture signal data on the Internet screen to the video FIFO 
29, and outputting the RGB signals from the color pal- 



ette 35 in synchronization with the synchronizing signal 
on the television screen, it becomes possible to display 
the picture signal of the Internet screen on one of the 
screens divided into two parts. 

At this time, the read controller 28 judges from the 
relations of the given vertical synchronizing signal and 
horizontal synchronizing signal whether the field to be 
displayed next is Odd or Even, and gives the results 
thereof to CPU 38 by the interrupt controller 30 at the 
interruption timing of the vertical synchronizing signal. 
In this manner, the Internet screen can be correctly dis- 
played according to the scanning line of the picture sig- 
nal on the television screen. 

Here, the operation of the CPU 38 at the time of 
Odd or Even is explained in reference to the flow charts 
of FIG. 24 and FIG. 25. When the vertical synchronizing 
signal of the picture signal on the television screen is 
inputted to the read controller 28, the CPU 38 outputs it 
to the interrupt controller 30. The interrupt controller 30 
sends the interruption timing to the CPU 38 in the verti- 
cal synchronous period. 

The read controller 28 judges Odd or Even from the 
relations between the horizontal synchronizing signal 
and the vertical synchronizing signal Odd or Even, 
which is given to the CPU 38 by the interrupt controller 
30 (S202). 

Next, if the field is Odd ("1") (S203). the CPU 38 
actuates the DMA controller 38a contained in the CPU 
38 to transfer the data from the line wherein the top of 
the scanning line of the data of the Internet screen 
stored in the RAM 37 to the video FIFO 29 to output the 
RGB signal (S204). On the other hand, if the field is 
Even "0" (S203), the data from the line wherein the top 
of the scanning tines of the data of the Internet screen 
stored in the RAM 37 is Even (second line) is trans- 
ferred to the video FIFO 29 to output the RGB signal 
(S204). By the above operation, the timing of the start of 
scanning is set, and thereafter the interruption of the 
vertical synchronous period is to be cleared (S206). 

Also, the reading out of the data on each scanning 
line is made as shown in FIG. 25. That is to say, when 
the start of the scanning line is determined as described 
above, the read controller 28 transfers the CPU 38 infor- 
mation so as to make DMA interruption to the interrup- 
tion controller 30 based on the horizontal synchronizing 
signal (S207). Then, the CPU 38 actuates the DMA con- 
troller 38a to transfer the data corresponding to the line 
which includes two additional lines to the line corre- 
sponding to the top line from the RAM 37 to the video 
FIFO 29 and outputs the RGB signal from the color pal- 
ette 35 (S208). When the horizontal synchronizing sig- 
nal period is terminated, the interruption is cleared 
(S209). 

When the next horizontal synchronizing signal is 
inputted, the operations as described above are 
repeated, in which case, in the line to be transferred 
next, the data corresponding to the lines which include 
two additional lines to the above-descrfced lines are 
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transferred. 

To show the above operation by the display exam- 
ples, as shown in FIG. 27A (in this figure, the whole 
screen is indicated as 8 lines for simplifying the illustra- 
tion), in case the field is Odd, the DMA controller 38a s 
transfers the data in order from the foremost 1 line, fol- 
lowed by 3 lines, 5 lines, 7 lines, and so on, and when 
the field is Even, it transfers the data sequentially in 
order of foremost 2 lines, followed by 4 lines, 6 lines, 8 
lines, and on. 

The interlace television screen is operated in the 
above manner. However, in the case of the non -inter- 
lace, because no field can be judged, the data reading 
out is made only on one side field. For example, as 
shown in FIG. 27B, only the data consisting solely of 
Odd is to be read out, where the vertical resolution is 
lowered to 1/2. 

Accordingly, the field judgement step (S202) in FIG. 
24 is set to a state as shown in FIG. 26. That is to say, 
the field is judged from the relations between the verti- 
cal synchronizing signal and the horizontal synchroniz- 
ing signal (S210). And, based on the field judgement 
results, the flag (Fig) is set to "1" in case of Odd, and to 
"0" in case of Even (S21 1). Next, judgment is made as 
to whether or not the flag (Fig) obtained as a result of 
the field judgement is the same as the GetField which is 
stored as a result of the field judgement obtained in the 
previous f ield (S21 1), and if it is the same as that of the 
previous field, it is judged as non-interlace and made 
into an opposite field to the DspField which is the field 
actually displayed in the previous f ield (S213). 

On the contrary, if the result is not the same as that 
of the previous field, then the signal is judged to be an 
interlace, and, using the GetField which is stored as a 
result of the field judgment obtained in the previous field 
with the flag (Fig) obtained as a result of the judgement 
as the GetField, the field to be actually displayed (Dis- 
Field) is set to be the obtained field (S214). And, the 
GetField and DspField are to be stored respectively 
(S215). 

In this manner, the DMA controller 38a is so control- 
led as, in the judgment of the field in the interruption in 
the vertical synchronous period, to read out the data of 
the RAM 37 of the different field compulsorily and dis- 
play them, if the result is the same as that of the previ- 
ous field. 

Accordingly, with respect to the display example of 
the non-interlace screen, when judgement is kept on 
that the field is Odd as in FIG. 27C, on the Odd field of 
the first field display there are displayed the line 1 , line 
3, line 5, and line 7 of the data of RAM 37, and as to the 
display of the second field, there are displayed on the 
display positions of the same Odd field, the line 2, line 4, 
line 6, and line 8 of the data of RAM 37 in the same dis- 
play positions of the same Odd field. By so arranging, 
the data of line 4 are to be displayed on the third line, 
and there is no lack of the image data in the vertical 
direction in comparison with the prior art, and less 



obscure expression of images. 

Next, the third embodiment of the present invention 
is explained. According to the first embodiment 
described above, there can be a method of use such as 
to enjoy television program by turning on the television 
screen with the Internet screen display turned off during 
the time of downloading the Internet text or image data. 

In the above case, while the Internet screen display 
is off, the Internet circuit is in operating condition due to 
o the downloading. Therefore, as the Internet circuit is 
operating notwithstanding the non-display of the Inter- 
net screen, the DMA function for actuating the display 
function remains working. 

Accordingly, as the circuit is to occupy the bus 
f5 which is operating with DMA function, the time for the 
CPU to use the bus becomes less, and there is a defect 
that the data downloading is slowed. Also, due to the 
working of the DMA function, the electric current for 
reading out the RAM data is consumed. Especially, the 
20 current consumption for RAM access is large. Further- 
more, there occurs interference with the television 
screen data reading out of RAM and due to the unnec- 
essary radiation by the picture signal outputted from the 
Internet circuit. Especially, the effect is large in case of 
25 the television broadcast in weak electric field. 

Accordingly, in the third embodiment, the Internet 
processing unit 22 is made to a constitution as shown in 
the block diagram of FIG. 28. In this FIG. 28, because 
the reference symbol which is the same as that of FIG. 
30 6 in the first embodiment has the same function, its 
description is omitted. 

In the block diagram of the third embodiment shown 
in FIG. 28, the elements added to the block diagram of 
the first embodiment shown in FIG. 6 are the I/O port (4) 
35 34b and the AND circuit 34c. and their operations are 
explained below. 

In the first place, as described in the part of the prior 
art, the video FIFO 29 which is inside the gate array 36 
carries out image drawing to the video FIFO 29 and dis- 
40 play output on the basis of the horizontal synchronizing 
signal, vertical synchronizing signal, and Odd/Even 
judgement result The timing for the image drawing is 
that, as stated with respect to the prior art, as shown in 
FIG. 10, the DMA controller 38a in the CPU, 38 causes 
45 to read out the color signals R, G, and B of the picture 
signal from the RAM 37 by DMA from one line before 
the start of display on the CRT 17 (right upper part in 
FIG. 10), and it completes writing in the video FIFO 29 
during the period of the ineffective display region B not 
so displayed on the display screen of the CRT 1 7 (horizon- 
tal retrace line period), and during the period of the 
effective display region A displayed on the display 
screen of CRT 17, the read controller 28 carries out 
reading from the video FIFO 29. 

The read controller 28 gives the judgement result 1 
as to whether the field to be displayed next is Odd or 
Even, to the DMA controller 38a of the CPU 38 by the 
interrupt controller 30 at the interruption timing of the 
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vertical synchronizing signal. The DMA controller 38a 
sets the address in the RAM 37 of the picture signal to 
be read out according to the result thereof. 

Therefore, according to the present embodiment, in 
case the display of the Internet screen is OFF, it is 
designed to receive information from the channel selec- 
tion CPU 20. The DMA controller 38a first carries out 
transfer of DMA for 1 line portion, and writes the same 
amount of data for all 640 pixels, e.g., black (data 0). 

And, after writing in the black data, an Internet OFF 
signal is prepared inside the gate array 36, and a mask 
signal in which the I/O port (4) 34b becomes "LOW" 
while the Internet is OFF is outputted. From the write 
controller 27, the DMA request signal for operating the 
DMA is outputted, and inputted to the DMA controller 
38a of CPU 38. 

By inputting the DMA request signal and the mask 
signal to the AND circuit 34c, the DMA request signal is 
no longer inputted to the DMA controller 38a, and DMA 
controller 38a stops to operate. 

By the above, the data of the video FIFO 29 all 
remains 0, and becomes constant in the black output. 
Also, no writing of data in the data of the video FIFO 29 
is made until the display of Internet display screen is 
ON, because the DMA controller 38a is in stopped 
state. 

In the block diagram of the third embodiment shown 
in FIG. 28, a signal to stop the DMA controller 38a is 
made in the AND circuit 34c. However, the software may 
be realized so that the DMA controller 38a disregards 
the DMA request signal by directly inputting the mask 
signal and the DMA request signal to the CPU 38. 

FIG. 29 is other explanatory diagram of the browser 
menu screen. In this menu screen, when the button is 
selected and determined, a large button relating to that 
button is displayed together with the panel 47. At this 
time, the key cursor moves only on the large button by 
the operation of the selection button 43, and when the 
key cursor moves onto the button, the button becomes 
bright to display that the button is selected (panel 47). In 
this state, when the decision button 44 is operated, the 
button is once depressed, showing that the button is 
selected and determined (panel 47a). 

FIG. 30 and FIG. 31 are explanatory diagrams of 
character palette. The character palette is displayed by 
selecting and determining the character input button 
when character input is necessary in the case of URL 
input and making an E-mail. In the character palette, 
buttons are assigned for every character, symbol and 
operation item. FIG. 30 shows a character palette of 
alphanumerics and capitals, and FIG. 31 shows a char- 
acter palette of transfer of Chinese characters, and 
moreover character palettes for alphanumerics and 
lower cases, hiragana. and others are displayed by 
selecting and determining the operation item button as 
required. 

The pointer is preliminarily moved to the position 
where character input is necessary, the decision button 



44 is operated, and the cursor display is changed within 
the screen frame where character input is necessary. In 
this state, when the character input button is selected 
and determined, the character palette is displayed, and 

5 the index pointer is moved onto the button by the opera- 
tion of the selection button 43, and the decision button 
44 is operated, and then the button is once depressed 
and the color becomes dark for a moment, showing that 
the button is selected and determined. The character 

10 corresponding to the button selected and determined is 
displayed in the input display column 49. and the char- 
acter input is entered into the required screen frame. 

In the foregoing embodiments, the Internet informa- 
tion displaying apparatus of the invention is applied to 

is the television receiver, but this is not limitative. For 
example, contrary to the embodiments, it is also possi- 
ble to realize by incorporating a function of television 
receiver in an ordinary personal computer capable of 
communicating through the Internet. 

20 

Claims 

1. An Internet information displaying apparatus, com- 
prising: 

25 

picture signal outputting means (1 1 ) for extract- 
ing a first picture signal from a video signal and 
outputting it; 

Internet connecting means (22), having storing 

30 means (37), for taking in digital data through a 

communication line (24) from a computer (4) 
connected with the Internet, and storing said 
digital data into said storing means(27); 
data converting means (36) for converting said 

35 digital data taken in by said Internet connecting 

means (22) into a second picture signal; 
a displaying apparatus (1 7) for displaying a pic- 
ture signal on a screen; 
first horizontal direction compressing means 

40 (18) for compressing said first picture signal in 

the horizontal direction of the screen of said 
displaying apparatus (17); 
second horizontal direction compressing 
means (36) for compressing said second pic- 

45 ture signal in the horizontal direction of the 

screen of said displaying apparatus (17); 
picture composing means (19) for composing 
the picture signals compressed by said first 
horizontal direction compressing means (18) 

so and said second horizontal direction compress- 

ing means (36), respectively, in a row; and 
switching means (1 4, 23) for switching the pic- 
ture signal to be displayed on the screen of said 
displaying apparatus (17) into any of said first 

55 picture signal, said second picture signal, and 

said picture signal composed by said picture 
signal composing means (19). 
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2. The Internet information displaying apparatus as 
set forth in Claim 1 , wherein 

said first horizontal direction compressing 
means (18) and said, second horizontal direc- s 
tion compressing means (36) both have line 
memories (18, 29) which store the picture sig- 
nals in the unit of the scanning line, and 
in said first horizontal direction compressing 
means (18), said first picture signal is written in io 
by the write clock of the multiple frequency of 
the horizontal synchronizing signal extracted 
from said video signal, and said first picture sig- 
nal is read out by the read clock of the double 
frequency of said write clock. is 

3. The Internet information displaying apparatus as 6. 
set forth in Claim 1 , wherein 

said first horizontal direction compressing 20 
means (18) and said second horizontal direc- 
tion compressing means (36) both have line 
memories (18, 29) which store the picture sig- 
nals in the unit of the scanning line, and 
in said second horizontal direction compress- 25 
ing means (36), said second picture signal is 
written in by carrying out DMA (Direct Memory 
Access) with the timing based on the horizontal 
synchronizing signal and vertical synchronizing 
signal extracted from said video signal. 30 

4. The Internet information displaying apparatus as 
set forth in Claim 1 , wherein 

said first horizontal direction compressing 35 
means (18) and said second horizontal direc- 
tion compressing means (36) both have line 
memories (18, 29) which store the picture sig- 
nals in the unit of the scanning line, 7. 
in said first horizontal direction compressing 40 
means (18), said first picture signal is written in 
by the write clock of the multiple frequency of 
the horizontal synchronizing signal extracted 
from said video signal, and said first picture sig- 
nal is read out by the read clock of the double 45 
frequency of said write clock, and 
in said second horizontal direction compress- 
ing means (36), said second picture signal is 
written in by carrying out DMA (Direct Memory 
Access) with the timing based on the horizontal so 
synchronizing signal and vertical synchronizing 
signal extracted from said video signal. 



The Internet information displaying apparatus as 
set forth in Claim 1 , further comprising: 

Internet relating picture signal generating 
means (22) for generating a picture signal 
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relating to said second picture signal; 
wherein said switching means (14, 23) switch 
the picture signal to be displayed on the screen 
of said displaying apparatus (17) into any of 
said first picture signal, said second picture sig- 
nal, and said picture signal generated by said 
Internet relating picture signal generating 
means (22); and 

said switching means (14, 23) output said first 
picture signal compulsorily to the displaying 
apparatus (17) to display on the screen during 
the waiting time until said communication line 
(24) is connected to said computer (4) and/or 
the period during which said communication 
line (24) is connected with said computer (4). 

The Internet information displaying apparatus as 
set forth in Claim 5, further comprising: 

operation start detecting means (38) for detect- 
ing the start of operation for said communica- 
tion line (24) to be connected with said 
computer (4) ; and 

connection completion detecting means (38) 
for detecting the completion of connection 
between said communication line (24) with said 
computer (4); 

wherein said switching means (14, 23). at the 
time when said operation start detecting 
means (38) detects the start of operation, out- 
puts said second picture signal to cause dis- 
play on the screen of said displaying apparatus 
(17), and at the time when said connection 
completion detecting means (38) detects the 
completion of connection, outputs said Internet 
relating picture signal to cause display on the 
screen of said displaying apparatus (17). 

The Internet information displaying apparatus as 
set forth in Claim 1 , wherein 

said storing means (37) stores said digital data 
as a second picture signal taken in from the 
Internet corresponding to the picture signal of 
at least one frame; and 

said second horizontal direction compressing 
means (36) compresses said digital data as the 
second picture signal stored in said storing 
means (37) in the horizontal direction of the 
screen of said displaying apparatus (17); 
said Internet information displaying apparatus 
further comprising: 

judging means (16) for judging whether the f irst 
picture signal extracted from said video signal 
is non-interlace or interlace; and 
controlling means (38) for controlling in a man- 
ner to output the digital data stored in said stor- 
ing means (37) to said second horizontal 
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direction compressing means (36) by adjusting 
with the field of said first picture signal when 
judged to be interlace by said judging means 
(16), and to output the digital data stored in 
said storing means (37) to said second hori- $ 
zontal direction compressing means (36) on 
each field when judged to be non-interlace by 
said judging means (16). 

8. The Internet information displaying apparatus as 10 
set forth in Claim 7, wherein said judging means 
(16) judges by comparison as to whether the 
present field and the preceding field of the picture 
signals are the same fields of odd number or even 
number or the different fields. is 

9. The Internet information displaying apparatus as 
set forth in Claim 8. wherein said controlling means 
(38), when said judging means (16) judges to be 
non-interlace, controls to output the digital data of 
the different field on the field of said second picture 
signal respectively to said second horizontal direc- 
tion compressing means (36) from the digital data 
stored in said storing means (37). 

10. The Internet information displaying apparatus as 
set forth in Claim 9. wherein 



11. The Internet information displaying apparatus as 
set forth in Claim 1 , wherein 

said data converting means (36) has video 
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FIFO means (29) for storing the digital data 
stored in said storing means (37) by one line as 
data of the second picture signal; 
said Internet information displaying apparatus 
further comprising: 

writing means (27) for writing in said video 
FIFO means (29) the digital data stored in said 
storing means (37) as the data for the picture 
signal; 

DMA (Direct Memory Access) means (38a) for 
controlling said writing means (27); 
distinguishing means (28) for distinguishing the 
period for not displaying data of said second 
picture signal on the screen of said displaying 
apparatus (17); 

DMA request signal outputting means (30) for 
outputting to said DMA means (38a) a DMA 
request signal which requests DMA operation 
from said writing means (27); and 
controlling means (38) for controlling said DMA 
request signal outputting means (30) to stop 
said DMA means (38a), depending on the dis- 
tinguish result of said distinguishing means 
(28). 

12. The Internet information displaying apparatus as 
set forth in Claim 11, wherein the data stored in 
said video FIFO means (29) cause to make "0" 
when displaying state of said second picture signal 
to the screen of said displaying apparatus (17) 
becomes OFF. 

13. The Internet information displaying apparatus as 
set forth in Claim 11, wherein the data stored in 
said video FIFO means (29) cause to make all the 
same for one line when displaying state of the sec- 
ond picture signal to the screen of said displaying 
apparatus (17) becomes OFF. 

14. The Internet information displaying apparatus as 
set forth in Claim 1 , further comprising: 

trimming means (38) for trimming the number 
of characters to be displayed per line of a half 
screen on the second picture signal side 
smaller than the number of characters to be 
displayed per line of a full screen, in composing 
said first picture signal and said second picture 
signal in a row and displaying on the screen of 
said displaying apparatus (17) by said picture 
composing means (19); and 
rearranging means (38) for rearranging the 
characters to be displayed on the lines in which 
the number of characters has been trimmed by 
said trimming means (38). 
whereby displaying all the characters included 
in the second picture signal on said half screen. 
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said first honzontal direction compressing 
means (18) and said second horizontal direc- 30 
tion compressing means (36) both have line 
memories (18, 29) which store the picture sig- 
nals in the unit of the scanning line, 
in said first horizontal direction compressing 
means (18), said first picture signal is written in 35 
by the write clock of the multiple frequency of 
the horizontal synchronizing signal extracted 
from said second picture signal, and the first 
picture signal is read out by the read clock of 
the double frequency of said write clock, 40 
in said second horizontal direction compress- 
ing means (36), said second picture signal is 
written in by carrying out DMA (Direct Memory 
Access) with the timing based on the horizontal 
synchronizing signal and vertical synchronizing 45 
signal extracted from said second picture sig- 
nal, and 

in said storing means (37), said second picture 
signal is read out by carrying out DMA (Direct 
Memory Access) with the timing based on the so 
horizontal synchronizing signal and vertical 
synchronizing signal extracted from said sec- 
ond picture signal. 
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15. The Internet information displaying apparatus as 
set forth in Claim 14, wherein said trimming means 
(38) has an image memory (37) which has a region 
to store the second picture signal to be displayed on 
said half screen at the time of composing the first 5 
picture signal and the second picture signal in a row 
and displaying them on the screen of said display- 
ing apparatus (17), and the picture signal to be dis- 
played on said half-screen is read out from said 
region when composing the first and second picture 10 
signals in a row and displaying them on said 
screen. 

16. An Internet information displaying apparatus as set 
forth in Claim 1-1, wherein is 

said video signal is a television signal, and 
said Internet information displaying apparatus 
further comprising: 

Internet relating picture signal generating 20- 

means (22) for generating a picture signal 

relating to said second picture signal; 

storing means (54) for storing inputted time, 

and inputted television channel; 

selecting means (20) for selecting the televi- 25 

sion channel stored in said storing means (54); 

and 

clocking means; 

wherein, said switching means (14, 23) switch 
the picture signal for displaying on the screen 30 
of said displaying apparatus (17) to either the 
picture signal relating to the Internet or said 
first picture signal; and 

in case where the picture signal relating to the 
Internet is displayed on the screen of said dis- 35 
playing apparatus (17), when the time indi- 
cated by said clocking means (52) reaches the 
time stored in said storing means (54), said 
switching means (14, 23) switch to said first 
picture signal, and said selecting means (20) 40 
selects the television channel stored in said 
storing means. 
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(54) Internet information displaying apparatus 

(57) An Internet information displaying apparatus, 
comprising: a video intermediate frequency detector 
(11) for extracting a first picture signal from a video sig- 
nal and outputting it; a gate array (36) for converting the 
digital data taken in by an Internet processing unit (22) 
into a second picture signal, and for compressing the 
second picture signal in the horizontal direction of the 
screen of a CRT (17); a TV picture horizontal compres- 
sion unit (18) for compressing the first picture signal in 
the horizontal direction of the screen of the CRT (17); 
the gate array (36) for compressing the second picture 
signal in the horizontal direction of the screen of the 
CRT (17); a picture right and left composing unit (19) for 
composing the picture signals compressed by the unit 
(18) and the gate array (36), respectively, in a row; and 
switching units (14. 23) for switching the picture signal 
to be displayed on the screen of the CRT (17) into any 
of the first picture signal, the second picture signal, and 
the picture signal composed by the picture right and left 
composing unit (19). Television program and the Inter- 
net screen are displayed simultaneously. 
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